In the present work the interest emphasized the synthesis of new compounds of 2-substituted benzimidazole derivatives. Since these types of compounds had demonstrated biological activity in different areas of chemotherapy [1] [2] [3] [4] [5] [6] [7] .
For these considerations, a new series of heterocyclic binary systems including the 2-benzimidazole moiety as well as pyridone moiety were synthesized.
The a,/S-unsaturated ketones represent an active intermediate in the synthesis of heterocyclic compounds, hence we synthesized some chalcone analogues (la-h) in which one or the two phenyl rings is replaced by heterocyclic rings. with 2-acetylbenzimidazole 9 using methanol as a solvent and piperidine as base.
1 a-e were shown to be the arylidenes of 2-acetylbenzimidazole from their IR spectra. They show the stretching frequency in the range 1685-1665 cm -1 characteristic for conjugated carbonyl group 10 .
Here, we deal with the synthesis of 2-pyridones via the base catalyzed condensation of ethyl cyanoacetate and 2-cinnamoylbenzimidazole derivatives (lf-h in the presence of ammonium acetate (molar ratio 1:1:6) at 150-170 °C for 10 hours. Treating the reaction mixture with ethanol yielded two fractions:
a) The ethanol insoluble part afforded the 3-cyanopyridones (2a-c). b) The ethanol soluble part: gave on fractional crystallization (i) 3-cyanohexahydropyridones (3 a-c) . (ii) 3-Carbethoxy-2-aminopyridine (4a-c). In support for the structure assignment for 2 a-c are the following: a) Their correct molecular weights (osmometrically). b) Their IR spectra showed the carbonyl stretching frequency in the range 1706-1649 cm -1 , NH frequency in the range 3080-2729 cm -1 (which are characterized for the stretching frequencies in 2(1 H)pyridone [11] [12] [13] and the C=N frequency at 2227 cm-1 .
c) Their correct analytical data.
Also, the structure of 4 a-c was supported by their IR spectra. They showed well defined absorption bands attributable for -NH (3289 cm -1 broad), C=0 (1684 cm-1 ) and C=NH (1613-1577 cm-1 ).
A possible explanation for the formation of 2, 3 and 4 via the reaction of ethyl cyanoacetate with 1 is the assumption that the reactants undergo MICHAEL addition, followed by cyclization to form the pyridone derivative. Moreover, these reactions are accompanied with dehydrogenation.
The structure of 2 a-c was established by independent synthesis. Thus condensation of lf-h with cyanoacetamide in boiling butanol and few drops of piperidine as catalyst, gave 2a-C.
Furthermore, GRIGNARD reaction on 2 a-c with subsequent decomposition and hydrolysis was studied. Optimum result have been found with the use of four moles of GRIGNARD reagents to one mole of 3-cyanopyridone derivatives (2a-c). Thus, treatment of 2 a-c with methylmagnesium iodide yielded the corresponding 3-acetylpyridone derivatives In support for the products 5 a-c are the following: The IR spectra of 5 a-c are characterized by the band (strongest in the spectrum) at 1640-1620 cm-1 attributed to C=0 (amide), a relatively weak band at the range 1525-1505 cm -1 is present and is probably due to the skeletal C=C stretching frequency and at the range 3200-3000 cm-1 due to NH group.
The NMR spectrum of 5 a showed the followingassignments : The IR spectrum of the acetoacetyl derivative (6 a) is characterized by the bands at 1620 cm -1 (C=0 amide) and at 1580 cm" 1 (C=C).
Cyclization of 6 b with ethanolic hydrogen chloride gave
Both 6 b and 7 gave the same pyrazole derivative (8) on reaction with Phenylhydrazine.
The building of the pyrazole structure is expected in such reaction. The product 8 is soluble in alkali indicating a pyridone nucleus.
The NMR spectrum of 8 reveals the presence of three methyl protons which appeared as singlet at r -7.61 ppm.
Experimental*
All melting points were uncorrected and were taken in a GALLENKAMP electric melting point apparatus and BOETIUS melting point microscope.
The IR spectra were performed on a CARL-ZEISS Jena Infracord Spectrophotometer model "UR 10" using KBr.
The NMR spectra were obtained in deuterotrifluoroacetic acid solution with the Varian Associates model "A-60".
2-(3-Substituted acryloyl)benzimidazoles (la-h)
To a mixture of 2-acetylbenzimidazole (1.60 g, 0.01 mole), methanol (20 ml) and aldehyde (0.01 mole), four drops of piperidine were added.
* The nomenclature of the compounds described in this paper follows the rules of the American Chemical Society and the Chemical Abstracts.
The reaction mixture was refluxed for 6 hours. The precipitated crystalline mass upon cooling was filtered off, recrystallized from the proper solvent to give la-h (cf. Table I) . pyridone (3 a-c)  Ethyl 2-amino-4-(substituted)-6-(2-benzimidazolyl) nicotinic acid (4 a-c) 
Method (A): (without solvent):
A mixture of ethyl cyanoacetate (4.5 g, 0.04 mole), chalcone analogues (lf-h) ( . Table II) .
ii) Ethanol soluble part was concentrated and allowed to stand overnight at room temperature. An oily product was separated and triturated with cold ether, the resulting precipitate was crystallized from the proper solvent to give 3 a-c (cf. Table III) . The mother liquor was diluted with water and the formed precipitate was recrystallized from the proper solvent to give 4 a-c (cf. Table IV) .
Method (B): (in butanol):
A mixture of ethyl cyanoacetate (4.5 g, 0.04 mole), chalcone analogues (lf-h) (0.04 mole) and am- Table IV . Ethyl 2-amino-4-substituted-6-(2-benzimidazolyl)nicotmic acids (4a-c).
monium acetate (17.48 g, 0.24 mole) in 20 ml butanol was refluxed for 10 hours. The yellow precipitate that obtained on cooling was separated and recrystallized from the proper solvent to give 2 a-c (c/. Table II) .
Method (C):
A mixture of cyanoacetamide (0.84 g, 0.01 mole), chalcone analogues (1 f-h) (0.01 mole) and two drops of piperidine in 10 ml butanol was refluxed for 10 hours. The most of the alcohol was evaporated, the yellow crystalline mass that separated after cooling was filtered off and dried, recrystallized from the appropriate solvent to give 2a-c (cf . Table II) .
No depression occurs in the admixed m.p. between both of each products 2 a-c obtained by methods (B) and (C) and that obtained from method (A).
3-Acetyl-4-substituted-6-(2-benzimidazolyl )-2-[lH[pyridones (5 a-c)
A suspension of 2 a, b and c (0.0072 mole) in dry benzene (50 ml) was added dropwise to an etherial solution of methylmagnesium iodide (prepared from 0.9 g magnesium, 7 g methyl iodide and 40 ml dry ether) the reaction mixture was refluxed on a steam bath for two hours, set aside at room temperature, and then decomposed with a cold solution of hydrochloric acid (10%). The yellow solid obtained was crystallized from the proper solvent to give 5 a-c (cf. Table V) .
Preparation of an authentic samples of 5 a-c
A mixture of acetoacetamide (2.02 g, 0.02 mole), lf-h (0.02 mole) and (20 ml of 10%) ethanolic hydrogen chloride was heated under reflux for 30 minutes. The reaction mixture was cooled and treated with ammonium hydroxide solution (25%), the solid product was collected and recrystallized from the proper solvent to give 5 a-c (cf. Table V) .
No depression occurs in the admixed m.p. between both of each products 5 a-c obtained by the two methods.
l-[ l,2-Dihydro-2-oxo-4-substituted-6-(2-benzimidazolyl)-3-pyridyl]-1,3-butadiones (6 a-c)

Method (a):
A mixture of 5a-c (0.0033 mole), ethyl acetate (3 ml; 0.0031 mole), dry dioxane (20 ml) and 50% suspension of sodium hydride in oil (1.2 g) was refluxed for 30 minutes. The mixture was cooled, then stirred into water (50 ml) and 2 N hydrochloric acid (5 ml) was added to give 6a-c (cf . Table VI) .
Method (b):
A mixture of 5a-c (0.0033 mole), ethyl acetate (excess) (as a solvent and reactant) and granulated sodium (0.1 g) were refluxed for three hours. The reaction mixture was cooled and treated with 2 N hydrochloric acid, the formed precipitate was recrystallized from the proper solvent to give 6 a-c {cf. Table VI) .
No depression in the admixed melting points.
2-Methyl-5-( 4-anisyl)-7-( 2-benzimidazolyl )-4H-pyrano-[2,3-b]-pyridin-4-one
A mixture of 6 b (1.2 g, 0.003 mole) was heated under reflux for one hour with (10% ethanolic solution of hydrogen chloride) 10 ml. The mixture was cooled and neutralized with aqueous ammonium hydroxide (25%). The solid obtained was recrystallized from methanol to give 7 as redish brown crystals of m.p. 310 °C (yield 86%). 
Method (b):
A mixture of Phenylhydrazine (0.5ml, 0.0051 mole) in 15 ml acetic acid and 6b (0.6 g, 0.0015 mole) was refluxed for 3 hours. The formed precipitate upon cooling was filtered off, recrystallized from acetic acid to give 8.
